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CONFIGURATIONS ARE IDEAL FOR CONSTRUCTION 
SUITABLE FOR EARTH-ORIENTED MISSIONS 
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THE CONSTRUCTION FIXTURE SYSTEM IS BIG 
SWINGER ON PRODUCTIVITY/COST 


' 1 

i 





d 

in 

4-1 

G 

04 

d 

P 

44 


• 











1 


d 


rH 

O 

G 

G 

O 

O 


G 











u 


8 

G 


G 

CO 



G 

G 






W\ 





d 


to 

p 

> 

60 

d 

d 

G 

os 

P 

d 






CO 





d 

CO 

•H 

CO 

•H 

d 

o 

G 

rC 

G 

G 

G 





0) 

G 





o 

•ri 



G 

•ri 

G 

G 

H 

d 


G 





G 

d 





g 


G 

CD 

d 

rH 


G 


H 

to 

d 



ft 

d 

d 

CO 





04 

d 

0 

G 

rH 

d 

HD 

d 



G 

G 

P 


G 

o 

G 

CO 


* 




o 

G 

d 

G 

d 

•H 

•rl 

• 

G 

G 

G 

G 


G 


X 

•ri 


W) 



d 

•ri 

p 


G 

d 

G 


CO 

P 

4H 

CO 

G 


d 

CO 

•ri 

G 


d 



o 

G 

AJ 

CO 


p 

rO 

CO 

d 

G 

4h 


G 


P 

G 

4H 


•ri 




O 


AJ 

G 


pH 

G 

o 


0 

d 

P 


G 

G 


O 


4H 



d 

d 

AJ 

04 

CO 

G 

P 

d 

•ri 

G 


G 

G 



> 

d 

d 


G 



g 

G 

G 

CD 

G 

X! 


•H 

G 

d 

o 

G 



G 

•ri 

o 

G 


•ri 



G 

G 

d 

a 

60 

G 

G 

> 

d 

,0 

CO 

G 

* 


P 

G 

•ri 

d 


G 



60 

CO 

p 

d 

60 


P 

O 

G 


rH 

rH 

CO 


G 

d 

G 

cr* 


PQ 



pj 

d 

o 

o 

d 

Wk 

H 

G 

G 

r 

d 

B* 

G 




G 

G 





•ri 

o 


o 

CO 

G 


04 

04 

P 


a 

d 


4J 

d 

d 

W 


rri 



£ 

u 

60 



G 



O 

d 

G 

o 

•ri 


O 

•ri 

G 



d 



jn 


d 

AJ 

G 

> 

• 

G 


4H 

tH 

G 

d 



d 

G 

d 


d 




0) 

Iri 

d 

4-1 

G 

tH 

•ri 

G 


d 


G 


G 

a 

CO 

o 


•ri 




o 

tH 

CD 

G 

£ 

G 


H 

G 

G 

G 

G 


P 


d 

•ri 





60 

d 

d 

G 

H 

s 

•H 

•s 

P 

G 

CO 

P 

CO 


60 

G 

o 

G 





•H 

p- 

d 

CD 


w 

> 

to 

d 

d 


G 

d 


•ri 

p 

a 

O 


M 




CO 

04 

4H 

8 


•H 

d 

G 

04 

G 


o 


G 

H 


d 


H 




& 

4h 

o 


G 

td 

G 

CO 

P 

4-1 

G 




G 

G 


H 



0) 

G 

o 

•H 

G 

• 

G 

H 

G 


G 

O 



G 


P 

G 





p 

O 

CJ 

d 

G 

CO 

d 


G 

4H 



CO 


G 

• 

G 

CO 


G 



aj 

4-1 

a 


O 

G 

d 


G 

O 

4H 

d 

G 


£ 

G 


d 


G 





d 

rH 

p 

G 

O 

• 



O 

o 

•ri 


O 

04 

G 

o 


d 



to 

tH 


d 


P 

G 

CO 

G 

d 


•ri 

G 


H 

G 

O 

o 


FH 



•H 

G 

CD 

G 

G 

a 

04 

G 

a 

o 

04 

G 

CO 



O 

d 







•ri 

p 

CD 

p 

G 


d 

o 

•ri 

o 

d 

•ri 


G 

d 

•ri 

to 





a 

t> 


> 

G 

a 

CO 

G 

CO 

G 

G 

rH 

60 


P 

o 

CO 

o 


pH 



a) 

•ri 


CD 


G 

a 


d 


CO 

O 


G 

u 


•ri 


d 



4J 

G 

d 

CO 

G 

rH 

G 

G 

CO 

p 

G 

d 

H 





G 


d 



CO 

a 

0 

d 

d 

d 

H 

d 

o 

P 

d 



G 

d 

« 

CO 


G 



tH 

d 




G 

d 

G 

rd 

G 

G 

G 

d 


d 

o 

d 

•ri 


CO 



to 

d 

d 

• 

CO 

d 

G 



d 


G 

d 



•ri 

o 

60 





o 

CD 

tH 

G 

G 

G 

G 

rH 

d 

G 


d 


G 

G 

•ri 

O 


d 



a) 

g 

AJ 

AJ 

04 

G 


H 

H 


d 




G 

U 

G 

rH 


o 


CD 

G 

04 

d 

•ri 

G 

d 

d 

r-G 

•H 

H 


d 

60 


G 

d 

d 



♦ri 


C 

o 


G 

t> 

G 

G 

d 

d 

G 

rH 

s 

> 

d 


G 

G 

G 

G 


G 


= o 

G 

d 

AJ 

•ri 

d 

G 

d 

G 

CO 

d 

d 

l 

•ri 



G 

G 

P 


•ri 


0) 


d 

CO 

AJ 

o 

CO 


G 


4H 

G 

CM 

60 


CO 

CO 

o 

G 


d 


> CD 

•ri 

s 

d 

G 

G 


CO 

G 

G 


P 


d 


G 

d 

04 



•ri 


> C 

4h 


H 

d 


m 

to 

G 

d 

G 

1 

CO 

P 


d 

o 

CO 

O 


4H 


» U 

O G 

o^- 

oc£ 


CO 

H 

d 

G 

o 

G 

G 

p 

P 

•rl 

G 

G 


G 

u 

d 

G 


G 


d 

G 

•ri 

o 



G 



G 

G 

d 

d 


a 


d 



n 


o 

CO 


G 

d 

O 

d 

m 


G 

•ri 

04 


G 

G 

G 

PH 




•H 

o 

CO 

04 


o 

G 

d 

CO 

CO 


> 



H 

p 

G 

G 


G 



G 

a 

o 

< 

d 

• 

•H 

G 

04 

d 

CO 

G 

G 

G 

H 

rH 

O 

G 

d 


G 

G 

G 

p 

• 

04 

§ 



d 

d 


o 

d 

d 

d 

CO 

G 

4H 

G 

04 

p 


a 

>> 

O 

to 

•ri 

6 



G 

G 

0) 

0) 

• 

•ri 

AJ 

o 

•H 

rH 

CO 

o 

•H 

G 

d 

0 

G 

4H 

O 


d 

G 


d 

G 

P 

d 

04 

•ri 

rd 

'co 

•ri 

G 



CO 

& 


0 

G 

d 

G 

G 

04 


G 

o 

G 


60 

d 

CO 

d 

d 

G 



Pi 

G 

AJ 

d 

d 

d 

G 

a 


•> 

o 

•ri 

G 


O 

G 


d 

o 

04 



o 

G 

CO 

u 

G 

G 

d 

G 

P 

G 

PS 

G 

•ri 


G 

G 

d 

d 

•ri 

X 



u 

P 

tH 

AJ 

d 

G 

G 

H 

d 

rH 


•ri 

P 


04 

O 

d 


G 

w 


C (X 



CO 

CO 

60 


G 

G 

4H 

d 

G 

d 

G 



G 

d 

a 

d 



W G 

# n; o 

(1) 

04 

d 

•H 

d 

CO 



G 

P 

d 

O 


G 

4H 


G 

H 

d 


c/) 2 

P 


(D 

o 

4H 

d 

d 

JG 

G 

to 

H 

d 



P 

4-1 

a 

G 

G 

o 


:> o 

G 

p 

G 

G 

d 

d 

o 

d 

G 




a 


G 

d 

G 

to 

G 

•ri 


O */5 


CO 

d 


o 


G 

mh 

d 



d 

o 




G 

PH 


G 


tn E 


d 

AJ 

d 

G 

d 



04 

G 

• 

•ri 

G 


tH 

PH 

CO 

CO 

G 

d 


E 2 

• * 

o 

X 

d 


o 

G 

G 

CO 

•ri 



4-1 


P 

rri 

PH 


to 

o 


GJ M 

CO 

•H 

•ri 

d 

rH 

•ri 


G 


> 

G 

d 




G 

CO 

d 

o 

•ri 


rr >> 

>. W 

•ri 

AJ 

m 


d 

G 

G 

d 

d 

•H 

•ri 

d 

CO 


d 

d 


o 

o 

G 



d 


Ph 

G 

d 


04 

G 

G 

> 

d 

CO 


G 

d 

d 

•ri 


P 


CO GJ 

(j 

W> 

r— 1 

d 

G 

d 

G 

CO 

CO 

G 

G 

•ri 


G 

• 

G 

u 

o 

G 

tH 

d 


“ n 

fj 

0) 

o 

•rl 

G 

G 

d 


d 

d 

G 

d 

G 

H 

d 

•ri 

•r! 

O 

G 

Pa 


r: a 

•ri 

g 

•H 

X 

G 

G 

G 

rd 

a 

d 

G 

o 

0 

d 

G 

4H 

G 

d 

•ri 


QJ CO 

d 


AJ 

G 

d 

G 

43 

G 

o 

o 

d 

•ri 

G 

•ri 

CO 

•ri 

O 

G 

> 

d 


TO 

d 

0) 

a 

i— 1 

G 


G 

0 

G 

G 

d 

G 

04 

G 

G 

d 

d 

G 

•ri 

G 


CO 

•ri 

P 

d 

O- 

G 

60 

60 

tO 

d 

04 

o 

d 


d 

G 

60 

G 

CO 

G 

G 


4h 

AJ 

G 

8 

CO 

d 

d 


d 


G 

G 

d 

G 

04 

•ri 

G 

d 

O 

rt 





AJ 

o 


•ri 

G 

CO 


G 

04 

tH 

o 

G 

G 

CO 

CO 

o 

d 




tH 

d 

CO 

G 

P 

pH 

rH 

d 

CO 

P 


G 

•ri 

o 

G 


d 

o 

d 

o 



d 

d 

d 


1 

rH 


J3 

G 

G 

CO 

P 

G 

04 


G 

o 


o 

G 



d 

Q) 

o 

CD 

cr 

04 

CO 


•ri 


G 

d 

G 


G 

o 

o 

G 

G 

d 



g 

a 

o 

G 


04 

G 

G 


04 

•H 

4-1 

d 

*>> 

G 

d 


P 

04 

<3 



CO 


d 

d 

d 

G 

G 

4H 

d 



G 

G 

d 


G 

G 




CD 

CD 

G 

CO 

rQ 

d 

O 


(0 

G 

G 

•ri 


G 

P 


G 

d 



4~) 

£ 

p 

X 

4H 


a 

rC 


G 

G 

G 

CO 

*n 

CO 

G 

G 

4H 

P 

o 

• 


d 


AJ 

*H 

O 

Ph 

G 

G 

G 

X 

■ri 

d 

d 

d 

d 


O 

G 

•ri 

to 


d 

CO 


MH 


rH 

a 


d 

G 

a 

04 

o 

G 

o 


G 



G 

u 


g 

•ri 

>» 


d 

d 

G 

G 

d 

•ri 

CO 

G 

G 

•ri 

CO 

P 

G 

G 

a 

•ri 


u 

P 

rQ 

d 

o 

•H 

H 

43 

G 


H 



d 

G 

G 


d 

G 

d 

g 


o 

AJ 


G 

•H 

d 

d 

G 

•ri 

•4 


4-1 

G 

d 

d 

CO 

rH 

G 

d 

G 

d 


04 


d 

G 

G 

a 

d 


> 

•K 

d 

O 

P 

o 

o 

o 

rH 

a 

d 

G 

d 


a 

|H 

0) 

£ 

G 

d 

4H 


G 

o 


G 

G 

•ri 

u 

•ri 

G 

•ri 

CO 

£ 


•ri 

PQ 

AJ 

G 

d 

CO 

•H 

O 


04 

•ri 

d 


04 

H 


£ 

rH 

a 

d 



O 

G 

G 

G 

> 



G 

G 

o 

CO 


04 

G 


G 

o 

o 



G 


(D 

P 

G 

G 

•H 

G 


G 

d 

•ri 

G 

CO 

a 

O 

CO 


d 

o 

rri 


0) 

• 

4J 


CO 

d 

d 

rH 


d 

rri 

G 

H 

G 

•ri 

G 

G 

G 



d 


P 

AJ 

4H 

d 

a 

G 

d 

d 

G 

O 

CO 

d 

04 

•ri 


•r-j 

CO 

O 

o 

G 

G 


G 

CO 

d 

o 

o 

X 

•H 

d 

■ri 

G 

d 

a 

d 


G 

O 

O 

•r-) 

G 

a 

G 


o 

O 


•H 

G 

•H 


•ri 

> 


d 

o 

o 

60 

CO 

G 

o 

d 


d 

d 


d 

o 

tH 

G 


4H 

CO 

a 

•ri 

a 

G 

G 

G 

d 

o 

04 

a 

a 

CO 

04 

G 


<1 


r— 1 

d 

G 


d 


G 

d 

G 

d 

d 

•ri 

o 


d 

CO 

O 



£ 

60 

rH 

P 

G 

o 

G 

G 

G 


d 

d 

> 


G 

d 

G 

d 

* 




d 

G 

G 

rH 

G 

43 

d 

P 




O 


P 

G 

P 

G 





•ri 

O 

G 


04 

G 

G 

d 

1 

d 

H 

to 

G 


60 

60 

G 

G 





> 

g 

G 

G 

a 

a 


o 

•ri 

> 

i— i 

•ri 

04 


•ri 

O 







*H 

AJ 

O 

O 

•ri 

d 

d 

G 

G 

I 

d 

P 

a 


H 

G 

CO 

G 





AJ 

CO 

G 

4H 

CO 

d 

•H 

04 

G 

CN 

4-1 

H 

•ri 


Pn 

04 

•ri 

•ri 





J 


THE CONSTRUCTION FIXTURE SYSTEM IS BIG 
SWINGER ON PRODUCTIVITY/ COST* 




4 


..AiiAiiDnaoydu 





FIXTURE SYSTEM REQUIREMENTS 


1 







Ph 

1 

1 

QJ 




rH 

1 




1 

QJ 

u 





cd 

X 

60 

42 




cd 

Jh 

a 

I 


1 



60 

3 

1 

3 

CO 

.3 

AJ 



0) 

d 

60 

O 

AJ 

c 

•H 

QJ 

JH 



QJ 


6 

a 

o 


O 

u 

X 

d 

CO 

•H 

CO 

AJ 

•H 


3 

Jh 


cd 

♦H 

3 

Jh 

cd 

o 

QJ 

0 

QJ 

CO 


a 

3 


cr 

•H 


QJ 

Jh 

AJ 

o 

cx 

4h 

X 

•H 

42 


CO 

3 

a‘ 


cu 

3 


X 

3 


4-i 



d 

AJ 

H 

A 

AJ 

Jh 

QJ 


Jh 

cr 


1 

X 

CO 



X 

QJ 

CJ 


CO 

Jh 

AJ 

M 



QJ 


♦rH 


QJ 

QJ 

cd 

QJ 

AJ 

3 


X 

cd 

CO 



4-, 

M 


u 

to 

X 

U 

X 

U 

d 

U 

• 

♦H 

cx 

d 

0) 


o 



AJ 

AJ 

*H 

3 


•H 

3 

AJ 

X 

cd 


o 

> 



tH 



d 

> 

AJ 

u 

3 


CO 

QJ 


CI 

CJ 

0 



cd 


0) 

QJ 

O 

U 

QJ 

cr 

X 

d 

Jh 

AJ 

CO 


X 


AJ 

a 


42 

E 

u 

3 

AJ 

QJ 

c 

o 

•H 

d 

d 

Jh 

Id 


•H 

o 


AJ 

60 

cx 

Jh 

•H 

Jh 

cd 

a 

3 

QJ 

o 

O 


to 

*rl 



a 


AJ 

X 




cr 

E 

*H 

4h 

a) 


Jh 

AJ 


4-( 

to 

QJ 

to 

u 

QJ 

co 

QJ 

QJ 

cx 

AJ 


42 


<u 

u 


O 


Jh 


o 

Jh 

X 

42 

Jh 

•H 

cd 

CO 

AJ 

• 

> 

c 



E 

3 

QJ 


Cd 

•H 

AJ 


3 

AJ 

d 


Ph 

•H 

3 


to 

cd 

AJ 

X 

E 


Cd 


O 

cr 

CO 

o 

o 

cd 

X 

4-i 


d 

QJ 

X 

AJ 

o 

Jh 

QJ 

CO 

QJ 


•H 

AJ 

X 

QJ 



o 

X 

•H 



QJ 

60 

X 

rH 


pH 

•H 





•H 


4-f 

d 

X 

AJ 

d 

•H 

cd 

d 

AJ 

to 

d 

Jh 

42 

QJ 


to 

X 


o 


•H 

•H 

> 


o 

3 

•H 

o 

QJ 

AJ 

64 


d 

co 

QJ 


QJ 

,3 

X 

O 

QJ 

•tH 

X 

> 


AJ 




0) 

4h 

X 

d 

U 

U 

AJ 

Jh 

Jh 

AJ 


O 

AJ 

•H 

to 



E 


AJ 

o 

d 

O 

JH 

CX 

cd 

U 

X 

Jh 

•H 

42 

AJ 

• 


*H 

QJ 


»H 

QJ 


QJ 



3 

d 

CX 

X 


U 

AJ 


X 

u 

n 

AJ 

3 

QJ 

X 

O 

co 

Jh 

cd 


X 

O 

•ri 

IH 



cd 

AJ 

cd 

cr 


\ 

AJ 

QJ 

AJ 


0) 

cd 


CX 

cd 


d 

cx 

Jh 

u 

QJ 

AJ 

d 


a 

CO 

Jh 

60 

QJ 

QJ 

42 


•rH 

CO 

cd 

o 

CO 


o 

X 

cd 

d 

o 

Cd 

d 

X 

X 

a 


cd 


rC 

iH 


4= 

•H 

QJ 

4H 

o 

AJ 

Jh 

H 

AJ 




E 

0) 

CJ 


d 

AJ 

AJ 

Jh 

Jh 

o 

•H 

O 


AJ 

60 



4= 


>1 

o 

♦H 

cd 

•H 

QJ 


d 

AJ 


O 

Jh 

d 


QJ 

AJ 

60 

d 

•H 

3 

60 

3 

AJ 

X 

o 

CO 

• 

AJ 

cd 

•H 


X 


d 

cd 

AJ 


•H 

cr 

d 

0) 

E 

CO 

d 

42 

X 


AJ 

X 

•H 


a 

CO 

> 

0) 

•H 

N 


60 

AJ 

•H 

o 

CU 



rH 

X 

o 

3 

QJ 

cd 

Jh 


•H 

< 

d 

♦H 



a 


60 

o 

O) 

AJ 

M 

U 

S3 


X 

d 

> 

*H 

CO 

60 

to 

CU 


d 

X 

CJ 


AJ 

cd 


O 

QJ 

cd 

w 

AJ 

X 

d 

*H 

M 




a) 

CO 

CO 

4h 


CO 

AJ 

42 

d 

> 

•H 

42 

cx 


rH 

X 

H 

CO 

d 

Jh 

• 

rH 

Cd 

a 

r\ 

3 


60 

AJ 

QJ 


rH 

C 

cx 

QJ 

0 

0) 

CO 

cd 

rH 

QJ 

co 

O 

d 

cd 



O 

Cd 

QJ 

CJ 

o 

AJ 

AJ 


QJ 

E 

d 

E 

QJ 

44 

* 

42 


M 


a 


d 

42 

QJ 

Jh 


o 


0) 

U 

to 

AJ 


AJ 

d 

X 

cd 

QJ 

•H 

60 

Jh 

1 

Jh 

•H 

X 

3 

cd 

oj 



a 

o 

AJ 


X 


•H 

cd 

d 

O 

AJ 

d 

AJ 

cx 

Jh 

d 


o 

•H 


X 

AJ 

60 

rH 


0 

4h 

cd 

cd 

QJ 

3 

o 


u 

AJ 

d 

QJ 

60 

C 

4h 

60 

•H 


Jh 

X 

Jh 

AJ 




•H 

•H 

AJ 

•H 


d 

AJ 

X 

0) 

C\ 


o 

X 

3 


60 

CO 


cd 

d 

4* 

0) 

•H 

a 

d 

cx 

to 

AJ 

4-h 

•H 

3 


•H 

O 

X 

QJ 

•rH 

a 

rH 

CX 

3 

cd 

O 

CO 

•H 


4h 

o 


•x 

cx 

QJ 

CX 

H 

0 

AJ 

QJ 

Jh 


QJ 

X 

X 


42 




d 

QJ 

CX 

X 

AJ 

QJ 

AJ 

M 

X 

CJ 

Jh 

QJ 

d 

to 


M 

Ph 

o 

U 

3 


3 

44 

CO 

QJ 

d 

o 

O 

d 

o 



O 

rH 

•H 


O 

X 

42 

0) 

d 

AJ 

cd 

Jh 


60 

•H 

AJ 



QJ 

AJ 

to 

a 

d 

CO 

CO 

o 

♦H 

CX 

d 

•H 

AJ 

(X 


rH 

AJ 

d 

QJ 

d 

cd 


3 

CJ 

X 

E 


•H 

CO 

a 

a) 


O 

cd 

QJ 

> 

3 

0) 

o 

Jh 

QJ 

d 


QJ 

3 

a 


O 

u 

E 

•H 


60 

tH 

42 

4h 

O 

AJ 

o 

AJ 

X 

u 

d 


AJ 

3 


60 


d 

(X 


O 


CO 

•H 

<H 

AJ 

o 



CJ 

CO 


42 

•H 

•H 

X 


QJ 

pH 

AJ 

QJ 

QJ 

to 

u 



a 

cd 

to 

QJ 

42 

AJ 

d 

>> 

42 

CO 

CJ 

tH 

42 

a 



QJ 

cd 


•H 

Jh 

AJ 

rH 

cd 

AJ 

AJ 


3 



o 

6 


AJ 



X 

QJ 

M 

3 


QJ 


c 

Jh 

QJ 

AJ 

u 

cd 


to 

o 

o 

H 

X 

QJ 

E 

rH 

•H 

42 

o 

AJ 

X 

CO 


0) 

« 

cd 

AJ 

co 


AJ 

PP 


0 

Jh 

AJ 

•H 

CO 


3 

4h 

rQ 

XI 

E 


rH 




60 

Jh 

cd 

•H 

AJ 

d 

Ph 

E 

o 

1 

QJ 

p>*> 

<3 

• 

r, 


d 

AJ 

> 

3 

a 

o 

cd 


QJ 

•H 

AJ 

QJ 

AJ 


QJ 

CO 

• 

•H 

d 



3 

u 

g 

E 

M 

rd 

43 

♦H 


Jh 

d 

CO 

rH 

o 

cd 

co 

Jh 



5 

*H 

AJ 

60 

AJ 

rH 

■ 

3 

o 

AJ 

■rH 

CJ 


CD 

AJ 

QJ 

42 

AJ 

3 


•H 


•H 

co 

AJ 

•H 

d 

cd 


Jh 

o 

CO 

42 

a 

CO 

AJ 

rH 

rH 

CO 

X 

co 

O 

AJ 

•H 

4J 

a) 

O 

cd 

C 

AJ 

•H 

Ph 

cd 

rH 

fd 

cd 

cd 

QJ 

3 

CJ 

cd 

d 

X 

4h 

4h 

o 


42 

CO 

d 

QJ 

60 


CX 

CJ 

Jh 

d 

Jh 

0) 

3 


Jh 

CJ 

d 



3 

•rH 

to 

cd 

o 

AJ 

3 

AJ 


AJ 

CO 

QJ 


•H 


QJ 

to 

44 

rd 

QJ 

a 

u 

CO 

4h 

CO 

CO 

•H 

d 

AJ 

0) 



Jh 

e 

a 

0) 

> 

QJ 

cx 



d 

AJ 

AJ 

o 

d 

42 

a) 

CO 

3 

a) 

o 

u 


X 

C 

o 

a 

AJ 

•H 

•H 

AJ 

60 


AJ 

AJ 

C4 

M 

cu 

X 

60 

QJ 

O 

u 

0) 

cd 

CO 



cd 


X 

to 

QJ 

cd 

co 

AJ 

d 

AJ 

•H 


•r-j 

•H 

JH 

60 

co 


•H 

Ph 



<u 

•H 

QJ 

AJ 

CO 

O 

/— N 

> 

QJ 

d 

3 


4h 

to 

X 

to 

E 

d 

rH 

cd 

a 

Jh 

CO 

0 

3 

•H 



a) 

AJ 

*H 

0) 

K* 

•H 

CX 

rH 

•H 

CX 

AJ 

Jh 

o 

H 

Jh 

• 

a 


4) 

AJ 

cd 

O 

E 

rH 

AJ 


XI 

CL, 

Cx 

rH 

•H 

60 

0 

42 

X 

> 

to 

X 

*r*> 

O 

cd 

CO 

QJ 

60 



O 

QJ 


•H 

AJ 

AJ 

•H 




a 

AJ 

•tH 

CJ 

•H 


rH 

JH 

42 

0) 

AJ 

a) 

•H 

Jh 

CO 

AJ 

X 


CO 

60 

cd 

rH 

• 

cd 

AJ 

AJ 


CJ 

3 

X 


CO 

d 

QJ 

d 

O 

cx 

4H 


a 

c 



3 

AJ 



QJ 

3 

cd 

X 

•H 

rH 

co 


AJ 

•H 

0 

o 

AJ 

u 

cd 

X 

d 

U 

E 


AJ 




a> 

•H 

Jh 

CJ 

AJ 

d 

AJ 

u 

a) 

CO 

3 


d 


to 

X 

4H 

rH 

rH 

AJ 



QJ 

CO 

AJ 

AJ 

•H 

AJ 

AJ 

o 

4H 

E 

QJ 

0 

AJ 

•H 

a 

Jh 

AJ 

E 

a 

to 

cd 

to 

X 

M 

•H 

O 

QJ 

AJ 


AJ 

X 

QJ 

O 

d 

CX 

o 

3 

•H 

QJ 

•H 


AJ 


AJ 

cd 

d 

3 

cd 

rH 

4h 

QJ 

•H 

a 

rH 

u 

X 

4h 


cd 

d 

CO 

rH 

o 

42 

CX 

0) 


♦H 

3 

tH 

o 



• 

u 

0 

rH 

QJ 

•H 

CO 

cd 


CO 

d 

cr 

QJ 

*H 

to 

X 

CO 

QJ 

•H 

•H 

CO 

Jh 

AJ 


a 


QJ 

QJ 

QJ 

42 


to 

d 

•H 

U 

Jh 

AJ 



0 

d 


• • 

CJ 

> 

AJ 

O 

cd 

cd 

42 

'3 

X 

cd 

AJ 

X 

3 

QJ 

AJ 

QJ 

cd 

3 

AJ 


H 



H 

AJ 

cd 

i — i 

d 

d 

Jh 

QJ 

•H 

X 

4h 

O 

Jh 



to 

CO 


a 

4H 

co 

O) 

cd 

AJ 

3 

co 

3 

Jh 

CJ 

O 

CO 


AJ 

AJ 


3 


c 

3 


CO 

AJ 

•H 

rH 

QJ 


Du 

AJ 


d 

d 


u 

0) 

cd 

cr 

60 

d 

QJ 

> 

o 

AJ 

QJ 

CX 

d 


a> 

QJ 


AJ 

42 

u 

0) 

d 

o 

X 

QJ 

d 

d 

60 

3 

QJ 


e 

s 


co 

AJ 

AJ 

co 

•H 

a 


u 

•H 

•H 

cd 

CO 

E 


i 


Satellite Systems Division Rockwell 

space Systems Group International 


FIXTURE SYSTEM REQUIREMENTS 




SUPPORT EQUIPMENT IN DEVELOPMENT 
IS SUITABLE FOR SPACE CONSTRUCTION 








no 



d 

• 

u 


bO 

CD 

*rt 

CO 


M 


u 

a) 


•H 


MH 

H 

CO 

0) 


d 

d 

JJ 

JJ 

JJ 

O 


o 

rH 

nd 

> 


O 


d 

JJ 


•H 

€ 

M 

0 

rCJ 

MH 


JJ 

T3 

0) 

O 




0 

d 

H 

H 

0) 

O 

CD 

W) 


CL) 

O 

d 

nd 

u 


H 

• 

*H 

•H 

yH 

CO 

e 

CM 

CM 

•H 

a 

rd 

0) 

co 

T3 

CM 


CD 

a) 

JJ 


cO 

a) 


CO 

CO 

rH 

§ 

4J 

MH 

d 

cO 



d 

a 

cO 

JJ 


d 

CO 

d 

CD 

MH 

JJ 


mh 



rH 


e 

d 

d 

d 

H 

CO 

to 

co 

H 


CO 

A 

a) 

o 

d 

rH 


d 

<D 

JJ 

CD 

O 


o 

H 



>> 

rH 


JJ 

cO 

•H 


d 

CO 

•H 

e 

MH 

TO 

H 

JJ 

rH 

TO 

CO 

CO 

,d 






CD 

CO 

d 


d 

u 


rH 

d 


U 

jj 

'td 

a) 



co 

U 


a 

M 

CD 



CO 

JJ 

d 

a) 

bO 

CD 

JJ 

d 



P« 

MH 

co 

a) 


a 

C 


CO 

o 

d 

d 

M 

cO 

o 


d 


O 

u 

nd 

1 

cO 


d 


•rl 

0) 

0) 

•H 

u 

*H 


•H 

CO 


jj 

tH 


CD 

a) 

H 

QJ 

JJ 

00 

rH 

d 

o 

JJ 



•> 

CO 

(0 

•H 

£ 

d 

nd 


& 

O 



a* 

cm 

cO 


<D 

d 

rQ 


d 

CO 

1 

o 


JJ 

d 

d 

nd 

<D 

u 

rH 


> 

co 

d 

a) 

d 

CD 

•H 

£ 

• 


M 

H 

0) 

M 

o 

d 


•H 

a 

•H 

jj 


d 



CO 

4H 

JJ 


T3 


o 

u 


JJ 


d 

CO 

0 


JJ 

(D 

d 

o 

CO 


d 

0) 

d 

•H 

• 

O 

>■, 


d 

cO 

a) 


> 

o 


d 

• 

0) 

d 

•H 

4J 

CO 

0) 

d 

CD 

H 

CD 

d 


•H 

*H 

d 

o 

CO 

OJ 



H 

d 

MH 


CO 

CD 

d 

jj 

a) 

JJ 

JJ 

o 

o 

a 

X 

rH 

o 

cO 

o 

MH 

nd 

(D 

JJ 



d 

a 


•pl 


o 

a) 

rH 

JJ 


•H 

a) 

0) 

d 

H 

CO 

?>> 

jj 

CD 

d 

4J 

0) 

>ri 


•H 


rH 

JJ 


H 

jj 

cO 

a 

MH 


MH 

jj 

a 


JJ 

d 

> 

ro 

cO 

CO 

CD 

(D 



*H 

•H 


MH 

•H 

d 

JJ 

co 

c3 


<D 

d 

d 

d 

MH 

o 

5 

5 

nd 

A 

o 

i 

<D 

CO 


nd CO 

0) £ 
JJ 

CO CD 



»w 

H 

v 

co 

CD 

o 

JJ 


MH 

JJ 

cO 



o 

rH 




4-1 

0) 

JJ 

M 

d 

*H 

*H 

o 

O 




d 

£ 

rH 


S 

MH 

O 

CM 

CO 

O 


JJ 

CO 

JJ 


CD 

bO 




cO 


cO 

O 


o 

CD 

JJ 

bO 

d 



>*» 

JJ 

d 


p 

o 





JJ 


bO 

O 

d 

nD 

d 


JJ 

CO 

*H 



jj 

nd 


CO 

M 

H 

bO 

bO 

CD 

o 


o 

d 

•H 

»H 

JJ 


rH 


rH 


CO 

<D 

CO 

d 

d 

MH 

u 

CO 

•H 

d 

U 

U 

cO 


CO 

3 

d 

• 


d 

CM 


co 

mh 

JJ 


JJ 

o 

0) 

CM 

M 


U 

CD 

o 

d 

H3 

B 


H 



CO 

CO 

O 

MH 

JJ 

O 

O 


0) 

H 

£ 

o 

CD 

d 

rH 

d 

CO 

r 


•H 

d 



u 

CM 


d 

•rH 


•H 

♦H 

d 

CO 

£ 

d 

TO 

co 

d 

H 

CO 

<D 

CM 

M 


0) 

CO 

d 

JJ 

MH 


•H 

a) 

o 

d 


H 

JJ 

CO 


CM 

0 


o 

CD 

o 

CO 

•H 

nd 

JJ 

co 

*H 

CD 



CO 

£ 


CO 

c; 




•H 

JJ 

JJ 

(D 

d 

CO 

JJ 


a) 


d 


0) 


d 


0) 

3 

jj 

CO 

d 

JJ 

CD 

co 

cO 

rH 

jj 

• 

o 

d 

d 

>> 

*H 


d 


cO 


CD 

O 

CO 


d 

CO 

o 

/■"N 

o 

o 

JJ 

rH 


• 

jj 

cO 

o 

rH 

nd 

CD 

CO 

bB 

jj 

•H 

d 

M 


•H 


d 

MH 

£ 



•H 

CO 

*H 

rH 

CD 

d 

•H 

a 


CD 

MH 

JJ 

T) 

bO 

O 

0) 

MH 

nd 

MH 

d 


CD 


•H 

CO 

(D 

CD 

T) 

O 

CO 

d 

•H 


jj 

O 

a) 

•rH 

•H 

d 

CO 

d 

d 


CM 

> 

rH 


JJ 

CO 

d 

>> 

to 


■H 


nd 

CD 


(0 

•H 

d 

CO 

cO 

d 

H 

CO 



JJ 


d 

MH 

o 

d 

0) 

CO 


O 



d 

o 

0) 


>> 

H 

•rl 

CO 

o 

•H 

£ 

JJ 

d 


CO 

•r-> 

cO 

rH 


d 

rg 

d 

J 

cO 

rH 


•rH 

JJ 


•H 


d 

•H 


JJ 

CO 

0) 

CO 


M 

•H 

CD 

•H 

(D 

JJ 

d 

CO 

bo 

CO 

*H 


•X) 

u 

W 

£2 


d 

o 

H 

CM 

d 

d 

cO 

a) 

•H 

d 

co 



CD 

CD 

CD 


<D 

d 

S5 


CM 

CO 

jj 

N 

nd 

d 

o 

d 

CO 

£ 

JJ 

U 

> 


d 



d 

cO 



*H 

•H 

H 

H 


d 

§ 

a 


<D 

• 

jj 

cO 

CD 

‘H 


•H 

MH 

H 





0 

jj 

CD 

d 

CO 

CO 



JJ 

co 

o 

CO 

O 

•H 

(D 


CD 

jj 

•H 

co 

rH 

bO 


d 

H 

d 

O 


CO 

(D 


JJ 

> 

* 

rH 

•H 

JJ 


CD 

d 

#) 

o 

CO 

•H 

£ 



nO 


d 

cO 

CO 

bO 

jd 

(0 

CO 

CO 

o 

JJ 

*H 

CD 


0) 




JJ 


d 

d 

d 

P 

o 



d 

a 

JJ 

d 

co 


d 

d 

a) 

*H 

CD 


d 

•H 


o 

u 

u 

d 

CD 

cO 

VJ 

s 


o 

co 

d 

rH 

d 

CD 

jj 

CO 

bO 

rH 

o 

O 

rH 

CM 

U 



no 

•H 

s 

jj 

•H 

jj 


co 


d 


JJ 

4J 

CO 

CO 

Q) 

a 


0) 

CO 

£ 


JJ 




cO 

•H 


cO 



a) 

CM 


CD 

d 


za 

d 

d 

nd 


& 


U 

u 

rH 

nd 

r\ 

u 

o 

co 

d 

d 

> 

u 

cO 



• 

(0 

JJ 

0) 

o 

d 

d 

0) 




jj 

co 


o 

£ 

CD 

£ 

CO 

a 

CO 

> 

u 

pu 

cO 

JJ 

CO 


u 


a 

JJ 


E 

d 

d 

d 





*H 


cO 

•H 

d 

CD 

MH 


U 


d 

jj 

co 

o 

CD 

Td 

CD 

CD 

d 

CO 

d 

d 

S3 

CM 

O 

* 

CD 

d 

H 


co 

•H 

d 

CD 

d 

JJ 

co 

JJ 

cr 

JJ 


CM 


H 

H 


O 

0) 

co 

JJ 

jj 

d 

CO 

o 


o 


u 

JJ 

CD 



JJ 

O 

H 

co 


CO 

£ 

CD 

•rH 

• 

d 

a) 



CO 

rH 

Pi 

MH 

£ 

CO 

rH 

s_ ✓ 

O 

u 

CD 

*H 



cO 

a 


W 

JJ 


o 

CD 


H 

(D 

co 

H 

S 

O 

d 

CD 

CO 


P 

jj 


CD 

CO 


> 

CO 

d 

d 

MH 

O 

JJ 

H 

CO 

O 

u 

a 


H 


a- 

0) 


JJ 

d 

£ 

•n 



o 

•H 

O 


a) 

co 


H 


d 

CD 

O 

P* 


jj 

H 

JJ 


TJ H 

Q) 0) 


cd d 

JJ 4J 

cO *H 

N £ 

0) 

d nd 

Q) Q> 


JJ 0) 

CO 

0 o 

*H 4J 

| a 

co co 

MH *rl 

1 d 

(1) CO 


a) to 

u d 

cr 

o a) 

JJ Td 

CO 


SUPPORT EQUIPMENT IN DEVELOPMENT 
IS SUITABLE FOR SPACE CONSTRUCTION 



Satellite Systems Division Rockwell 

Space Systems Group International 695SD03510 



PLATFORM SYSTEM MUST BE DESIGNED 
FOR REMOTE SERVICING 



Satellite Systems Division Rockwell 

Space Systems Group International 





AN ADVANCED CRYOGENIC PROPULSION 
MODULE IS FAVORED FOR ORBIT TRANSFER 



Satellite Systems Division Rockwell 

Space Systems Group International 


f 






A 


,3 44 

w 3 


- s 

S rQ 


4*! 

♦ 

g 

a 

OJ 

& 

44 

X 




OJ 

J4 

AJ 

4-( 

g 

OJ 

OJ 

St 

CO 


§ 



CXt 

05 

OJ 


AJ 

§ 

CO 

a 

6 

a 

o 

3 

o 

44 


M 

44 

O 

*H 

AJ 


AJ 

c 

ft 

CO 

o 

AJ 

,3 

a 


AJ 



co oT 

ft 43 


o ^ AJ 

« 44 5 

^ O t) 

2 3 

2 ^ 

CO AJ 


60 M 

;H a 


ft <D 
3 43 

AJ 


<u 4 H 

43 4-1 


a 6 

ST ft 


M M S) g « 


H 

O 

.5 

AJ 

w 

AJ 

g 

u 

a 

o 

*H 

CO 

a 

CO 

AJ 

a 

(0 

X 

44 

O 

CO 

0 ) 

AJ 

•H 

CO 

OJ 

43 

AJ 

a 

3 

0 

0 

1 

S 

44 

X 

•H 

3 

o 

QJ 

a 

r * 

o 

a 

AJ 

M 

AJ 

M 

OJ 

r^ 

>> 

AJ 

XI 

•H 

4J 

cO 

0 ) 

as 

CO 

a 

8 

60 

3 


d o <u 

M j-j 

g> 0) 2 

> H IS 

^ rQ H 

_ 6 *H 

5 QJ cd 

* CO > 

CO 3 

^ CO 


(0 



O 


H 

*H 

Q) 

44 


CO 

rH 

X 

3 

0) 

• 

4J 


AJ 

i — 1 

X 

H 

So 

*,4 

43 

3 

QJ 


4J 

3 

AJ 

X 

0) 

AJ 

AJ 

CO 

O 

3 

OJ 

3 

•H 

3 

3 

AJ 

H 

CO 

43 

60 

05 

43 

3 

•H 

X 

rH 

AJ 


‘H 

X 44 


and 

G 

3 

U 

AJ 

3 

P4 

CO 

CO 

3 

60 

3 

s 

O 

*H 


O 

U 

X 

3 

o 

u 

M 

O 

44 

3 

X 

tH 

OJ 

CO 

H 

3 

v4 

3 

AJ 

3 

3 

X 

3 

X 

44 


rH 


CO aj 

OJ 

to m 


CO Cti 0) 

CO G JG 

Cl) X AJ 

M H 

60 Pk 44 

0) 0 o 

*r4 


0 ) 3 

5 -9 

6 s 

01 & 

CO QJ 


r, w 

° 2 M 

H CJ 

g o 5 


cO 

Ph X 


e 6o 

*H 


00 M 
•H a) 
-u OJ 


2P w * S 

.g *j w § 

2 Tl . <u 


0) d) 

H M 


Ph 0) 
^ M 


ellite Systems Division ^1^ r,.,,. it 

WffiSSL 


ORBITER CAN BE USED AS THE CONSTRUCTION FACILITY - BUT 
POWER/ENERGY MAY BECOME COST DRIVER 



Satellite Systems Division Rockwell 

Space Systems Group International 69SSD03540 









A SPACE OPERATIONS CENTER WOULD PRODUCE 
IMPORTANT BENEFITS 



ellite Systems Division Rockwell 

space Systems Group International 69SSD03542 


>> 


* 



JJ 

H 

CO 



•H 

o 

0) 



0 

mm 

CO 


l 

cd 


CO 


cd 

& 

CO 

CD 


u 

cd 

4J 

o 


0) 

o 

ft 

0 

c 

CM 


CD 

M 

cd 

o 

0) 

o 

cm 



d 

c 


CO 

u 

JJ 

o 

c 

€ 

0) 


o 

0 

CO 

d 

0 


*H 

*H 

JJ 

& 

to 

JJ 

C 

o 

cd 

•rl 

0 

cd 



CM CO 4-1 


o 

o 

4J 

** 

CD 

0 

*H 

CO 

0) 

JJ 

4J 

c 

d 

cd 

JJ 

•H 

o 

JJ 

M 

cd 

C 

o 


jj 


•rt 

» 

* 

CO 

•H 

4-1 


0) 

3 


CD 

0) 

H 

H 

c 

cd 

r O 

d 

4J 

a 

E 

H 

•H 


w CO Iw 

g O Cd O 


CD O ^ 

* Pm M 

•h o 

d s 

cr . § 

<u to 6 

M H cd 

H in 

43 3 *" 

H (0 Q 


a 

a 

d 

mm a) 


p , * cd 

co 


o h 

2 H 

d o 

m-i m 


s ° 

*H *r) 


« >» toi 

>> « -H 

h > -a 

h -h g 

Cd JJ Cd 

CM Cd JJ 

•H CD co 

w u u 

Co 0) 


w Cu 

M o, 

a) cd 



a 

a) 

H 

•rl 

O 


d 


JJ 

JJ 

CD 

jj 

JJ 

•H 


d 



M 

TJ 

JJ 

Mm 

cd 

O 

§ 

m 

O 

PM 

cd 

* 

o 

CO 

•H 

4J 

o 

Mm 

JJ 

CO 

CO 


o 

a 

jj 

CD 

rn 


0) 

E 

§ 

d 

jj 

uj 

CO 

QJ 

CD 

H 

PM 

a 

s 

o 

CM 

•H 

o 


o 

s 

d 

& 

CO 


cd 

q< 

CD 

E 

o 

CD 

CM 

CD 


o 

d 

b0 


jj 


H 

fl 

a 

Jm 

H 


•H 

< 

o 

cd 


d 

* 

& 

a 


L| 


o« 

o 


cd 


d 

•rl 


CD 


CO 

JJ 


H 



Satellite Systems Division f 1^ Rockwell 
Space Systems Group International 


SPACE CONSTRUCTION IS A NEW TECHNOLOGY 
DEMANDING SPECIAL BLEND OF SKILLS 












Satellite Systems Division Rockwell 

space Systems Group International 


OUR POSITION 



g s s 

g s a 

^ — I CQ 


£ 2 £ o co no 


— O 2 

O 

L u 


xf* CN O 


> o s 
— ce: s 
ZD O O 
O' S ^ 

LU LU Ol 



The project of interest for Part II is entitled Applications Technology Platform (ATP). As illustrated, the ATP 
nceived to be a 1980's program equivalent to the 1970's ATS-F experiment. The ATS-F spacecraft was launched into 
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CONCLUSION (CONT.) 


SPACE OPERATIONS CENTER 

• WOULD BENEFIT CONSTRUCTION PRODUCTIVITY 

• WOULD BENEFIT SHUTTLE UTILIZATION 

• WOULD BE APPLICABLE TO MULTIPLE PROJECTS 

SPACE CONSTRUCTION ANALYSIS 

• REQUIRES SPECIAL BLEND OF SKILLS 

• METHOD INTEGRATION WILL BE THE CHALLENGE 


F 7 PART I DOCUMENTATION DRAFT COMPLETE 
F 7 PART II HAS BEGUN 
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